Differential alterations in nicotinic receptor alpha6 and beta3 subunit messenger RNAs in monkey substantia nigra after nigrostriatal degeneration.
Our previous studies showed that alpha4, alpha6, alpha7, beta2, beta3 and beta4 nicotinic acetylcholine receptor messenger RNAs are present in monkey substantia nigra, with a particularly intense and localized labelling of the alpha6 and beta3 subunit messenger RNAs to this brain region. Because loss of nigrostriatal neurons is a central feature of Parkinson's disease and evidence suggests that nicotinic agonists potentiate antiparkinsonian effects of L-dopa, experiments were done to determine whether nicotinic receptor subunit messenger RNAs and binding sites were altered in the basal ganglia after nigrostriatal degeneration. Squirrel monkeys (Saimiri sciureus) were rendered parkinsonian by systemic injection of the selective dopaminergic neurotoxin 1-methyl-4-phenyl-1,2,3, 6-tetrahydropyridine. Behavioral studies showed that this treatment decreased baseline motor activity to 36+/-11% of control. One month after 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine administration, caudate and putamen dopamine levels were reduced to 51+/-15% and 43+/-6% of control, respectively, while the number of tyrosine hydroxylase-positive neurons in the substantia nigra was 75+/-6% of control. Despite the reduction in nigral cell number after nigrostriatal degeneration, there were no changes in alpha4, alpha7, beta2 and beta4 messenger RNA levels in the substantia nigra. In contrast, alpha6 mRNA levels were significantly increased (143+/-10%) and the beta3 transcript decreased (62+/-6%) in the substantia nigra after 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine. Declines were also observed in [125I]epibatidine binding in both the caudate-putamen and substantia nigra, with no change in alpha7 receptor binding. These results may suggest a dissociation in the regulation of receptor messenger RNA and binding sites, and/or that there are differential alterations in the different receptor subtypes measured using [125I]epibatidine. The changes in the two nicotinic receptor subunit messenger RNAs, alpha6 and beta3, which exhibit a selective localization to the substantia nigra, may indicate that nicotinic receptors containing these subunits are altered after nigrostriatal degeneration.